* Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 09-1 29678 

(43)Date of publication of application : 16.05.1997 



i™:: 

(51)IntCI. 




H01L 21/60 








HOSK 3/34 








// H01L 21/321 




(21 Application number 


07-285557 


(71)Applicant 


: MATSUSHITA ELECTRIC IND CO LTD 


(22)Date of filing : 


02.11.1995 


(72)Inventor : 


YAM ABE MASAO 



(54) METHOD FOR MOUNTING CONDUCTIVE BALL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
mounting a conductive ball excellent in efficiency. 
SOLUTION: In this method, a plurality of substrates that a 
mounting part is formed at a specific pitch are positioned, 
and a conductive ball is sucked from a ball supply to a 
transfer head, and the conductive ball sucked by transferring 
the transfer head onto the substrate is mounted to the 
mounting part. A plurality of areas A, B corresponding to the 
mounting part are provided in a transfer head 1 3, and a 
mounting part 15c of one substrate 15 and a mounting part 
1 6a of the other substrate 1 6 are positioned so that a 
clearance between these substrates 15, 16 is interposed 
therebetween and they exist at a constant pitch P, and by 
the plurality of areas A, B provided in the transfer head 13, a 
conductive ball 21 is mounted across one substrate 15 and 
the other substrate 16. N \ 
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CLAIMS 



[Claim] 

[Claim 1] Two or more substrates in which the loading section was formed through the fixed pitch are 
positioned. It is the loading technique of a conductive ball of carrying the conductive ball which 
adsorbs a conductive ball from a ball feed zone at a **** head and by which the aforementioned **** 
head was adsorbed by moving to up to the aforementioned substrate in the aforementioned loading 
section. Two or more areas corresponding to the aforementioned loading section are established in 
the aforementioned **** head. By two or more areas which were positioned so that the loading 
section of one substrate and the loading section of the substrate of another side might exist through 
the pitch of the aforementioned regularity across the opening between these substrates, and were 
established in the aforementioned **** head The loading technique of the conductive ball 
characterized by carrying a conductive ball ranging over one substrate and the substrate of another 
side. 

[Claim 2] The aforementioned substrate is the loading technique of the conductive ball the claim 1 
publication characterized by having the odd loading sections. 

[Claim 3] The aforementioned **** head is the loading technique of the conductive ball the claim 1 
publication characterized by having even areas. 

[Claim 4] The aforementioned conductive ball is the loading technique of the conductive ball the claim 
1 publication characterized by being a solder ball. 



\ ' [Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading technique of a 

conductive ball of carrying a conductive ball in a substrate. 

[0002] 

[Prior art] In order to join the electrode [ of electronic parts ], and electrode top of a substrate 
electrically, the conductive ball of a minor diameter is beginning to use it. There are a solder ball and 
a metal ball of golden ball others as this conductive ball. 

[0003] Now, recently, two or more loading sections are prepared in a substrate, and the example 

which enables it to work efficiently by one substrate is increasing. 

[0004] 

[Object of the Invention] By the way, it was premised on processing for every one substrate by the 
loading technique of the conventional conductive ball. Moreover, it is various in it being as that it is 
even pieces (for example, four pieces) **** [ f and ]. [ that the number of the loading sections formed 
in a substrate is also odd (for example, five pieces) ] 

[0005] Therefore, in fact, the single area corresponding to the one loading section was established in 
the **** head, and it was carrying in this area by adsorbing a conductive ball. It is because the 
conductive ball with which there are five loading sections of a substrate, and a **** head cannot 
carry them at the time of the 3rd loading operation if two areas shall be prepared in order to reduce a 
loading operation will be adsorbed, therefore, the **** head which has only a single area by the 
loading technique of the conventional conductive ball — many loading — repeating — not carrying 
out — it did not obtain but there was a trouble where working efficiency was low 
[0006] Then, this invention aims at offering the loading technique of an efficient conductive ball. 
[0007] 

[The means for solving a technical problem] The loading technique of the conductive ball of this 
invention positions two or more substrates in which the loading section was formed through the fixed 
pitch. It is the loading technique of a conductive ball of carrying the conductive ball which adsorbs a 
conductive ball from a ball feed zone at a **** head and by which the **** head was adsorbed by 
moving to up to a substrate in the loading section. Two or more areas corresponding to the loading 
section are established in the **** head, and it is positioned so that the loading section of one 
substrate and the loading section of the substrate of another side may exist through a fixed pitch 
across the opening between these substrates. A conductive ball is carried by two or more areas 
established in the **** head ranging over one substrate and the substrate of another side. 
[0008] 

[Gestalt of implementation of invention] When the odd loading sections are formed in the substrate of 
the above-mentioned configuration, by it, even substrates can be arranged side by side, and it can 
carry by even (for example, two pieces) areas by carrying ranging over a substrate and a substrate 
that there is not much nothing, therefore — for example, if it carries in two areas, the number of 
times of loading can be substituted for the half of the conventional technique, it will be markedly alike, 
and working efficiency will improve 

[0009] Next, the gestalt of enforcement of this invention is explained, referring to a drawing. Drawing 
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i is the plan of the conductive ball loading equipment in the gestalt of 1 enforcement of this 
invention. In drawing 1 , they are a pedestal and the frame with which 1 was prepared in two and 
three were prepared in the orientation of Y for a long time at the right-and-left both-sides section of 
a pedestal 1. The guide 4 is being fixed to the frame 3 by the frame 2 so that a guide 5 may turn to 
the orientation of Y, respectively. 6 is Y table which ****s free [ guides 4 and 5 and a slide ] and was 
formed in the orientation of X for a long time. Moreover, the nut section which is not illustrated on 
the Y table 6 is prepared, this nut section is ****ing on the orientation Y delivery screw 7 of Y, and Y 
delivery screw will rotate, if the Y motor 8 drives. Therefore, if the Y motor 8 is driven, the Y table 6 
can be moved in the orientation of Y. 

[0010] Moreover, on the Y table 6, the guide 9 which turns to the orientation of X is formed, and the 
slip block 10 is ****ing free [ a slide ] to this guide 9. Moreover, the nut section (not shown) prepared 
in the slip block 10 is ****ed on X delivery screw 11 long in the orientation of X. And X delivery 
screw 1 1 rotates by the X motor 1 2. Moreover, the **** head 1 3 which has two areas which adsorb a 
conductive ball so that it may mention later on the inferior surface of tongue is formed in 
confrontation of a slip block 10. A suction means (not shown) to give vaccum pressure is connected 
to this **** head 13. 

[001 1] Therefore, if the Y motor 8 and the X motor 12 are driven, the **** head 13 can be moved in 
the XY orientation on a pedestal 1 . 

[0012] Now, the conveyance conveyer 14 which makes the orientation of X the conveyance 
orientation is formed in the center section of a pedestal 1, and the 1st substrate 15 and the 2nd 
substrate 16 have appeared on the conveyance conveyer 14 in the status which shows in drawing 1 . 
[0013] the 1st substrate 15 — the [1st loading section 15a, 2nd loading section 15b, and ] — the 
three loading sections (odd pieces) of 3 loading section 15c form through fixed pitch P — having — 
the same — the 2nd substrate 16 — the [1st loading section 16a, 2nd loading section 16b, and ] — 
3 loading section 1 6c is formed through the same pitch P as the above-mentioned pitch P 
[0014] Moreover, 17 is a substrate guide to which it this **s to the flank of the 1st substrate 15 and 
the 2nd substrate 16, and shows these substrates 15 and 16 to the orientation of X, and parallel. And 
in the status which shows in drawing 1 , the 1st substrate 15 and the 2nd substrate 16 are positioned 
so that it may mention later, and by the clamper 1 9, where the 1 st substrate 1 5 was pushed against 
the substrate guide 17 by the 2nd substrate 16 by the clamper 18 and is positioned, it is held. 
[0015] It is the ball feed zone prepared in the position which 20 contained many conductive balls 21, 
such as a solder ball, and is distant from the conveyance conveyer 14, and 22 is a flux feed zone 
which adjoins the ball feed zone 20 and is arranged at a pedestal 1. 

[0016] Next, the schema of the loading technique of the conductive ball of the gestalt of this 
enforcement of operation is explained. The X motor 12 and the Y motor 8 are driven, the **** head 
13 is moved to the ball feed zone 20, and the conductive ball 21 is adsorbed at the **** head 13. 
Next, the **** head 13 is moved to the flux feed zone 22, and flux is made to adhere to the lower 
part of the conductive ball 21. And the **** head 13 is moved to up to the applicable loading section 
of the 1st substrate 15 or the 2nd substrate 16, and the conductive ball 21 is carried to this loading 
section by canceling adsorption. 

[0017] Next, the positioning means of the 1st substrate 15 and the 2nd substrate 16 is explained, 
referring to drawing 2 (a). A distance longer than the length of a substrate is separated in the lower 
part of the conveyance conveyer 14 on a pedestal 1, and the 1st stopper 23 and the 2nd stopper 24 
are formed in it. Moreover, 23a is the rod of the 1st stopper 23, 24a is the rod of the 2nd stopper 24, 
and if it can reach to the upper part with the level of the conveyance conveyer 14, and a substrate 
can be stopped, if these rods 23a and 24a project, and absorbed, from the level of the conveyance 
conveyer 14, a point will fall caudad and will allow advance of a substrate. 

[0018] Moreover, although the soffit section of the 2nd stopper 24 is being fixed to the pedestal 1, 
the soffit section of the 1 st stopper 23 can be moved to the right opposite direction of the 
conveyance orientation (the orientation of X) of a substrate according to the device described below. 
That is, the guide to which 25 is fixed by the orientation of X and parallel on a pedestal 1, and 26 are 
a slider which ****s free [ a slide to a guide 25 ] while they are connected with the soffit section of 
the 1st stopper 23. Moreover, the nut section which is not illustrated to the 1st stopper 23 is 
prepared, and the delivery screw 27 which rotates by the adjustment motor 28 among this nut section 
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is ****ing. Therefore, if the adjustment motor 28 is driven, the position of the 1st stopper 23 is 
movable in the orientation of X. 

[0019] Next, the loading technique of the conductive ball of the gestalt this enforcement is explained, 
referring to drawing 2 . 

[0020] As first shown in drawing 2 (a), rod 24a is engrossed, and in the status that rod 23a was made 
to project, the 1st substrate 15 is carried on the conveyance conveyer 14, and it conveys in the 
arrow head N1 orientation. 

[0021] Then, as shown in drawing 2 (b), it moves to an arrow head N 2-way, and the 1st substrate 15 
this **s to rod 23a, and stops to it, with the position. On the other hand, after the 1 st substrate 1 5 
passes through a rod 24a top, rod 24a is made to project and the 2nd substrate 1 6 is carried on the 
conveyance conveyer 14. 

[0022] Then, if the 2nd substrate 1 6 this **s to rod 24a as shown in drawing 2 (c), the conveyance 
conveyer 14 will be suspended. Here, although it is separated of each loading section of the 1st 
substrate 1 5 and the 2nd substrate 1 6 only from pitch P, respectively, distance Q of 3rd loading 
section 15c of the 1st substrate 15 and 1st loading section 16a of the 2nd substrate 16 is not 
necessarily in agreement with pitch P. 

[0023] Then, as shown in drawing 2 (d), rod 24a is lowered, by driving the adjustment motor 28, the 
1st substrate 15 is returned a little (distance Q-P), and 3rd loading section 15c and 1st loading 
section 16a leave only the above-mentioned pitch P across the opening between the 1st substrate 
15 and the 2nd substrate 16. Then, all the loading sections of the 1st substrate 15 and the 2nd 
substrate 16 will separate pitch P, and will be located in a line. Here, clampers 18 and 19 are driven, 
the 1st substrate 15 and the 2nd substrate 16 are pushed against the substrate guide 17 (refer to 
drawing 1 ), and this physical relationship is fixed. 

[0024] Next, as shown in drawing 2 (e), the conductive ball 21 is carried. The **** head 13 is 
explained, referring to drawing 3 here. The **** head 1 3 is connected to a suction means, and the 
internal space S serves as vaccum pressure mostly at the time of an operation, and — the inferior 
surface of tongue — suction — a hole — two or more 13a is established moreover, the 1st area A 
and the 2nd area B which formed the **** head 1 3 in **** and separated only pitch P on the inferior 
surface of tongue with the gestalt of this enforcement so that it could carry in the two loading 
sections in a loading operation once — preparing — suction required for these areas A and B — a 
hole — 1 3a is arranged v 

[0025] And as the solid line of drawing 3 shows, the 1st area A and the ( 2nd area B are made to 
correspond, respectively at the time of the 1st loading, and the conductive ball 21 is put on 1st 
loading section 15a of the 1st substrate 15, and 2nd loading section 15b at it. Next, as the chain line 
of drawing 3 shows, the 1st area A and the 2nd area B are made to correspond, respectively at the 
time of the 2nd loading, and the conductive ball 21 is carried in 1st loading section 16a of 3rd loading 
section 15c of the 1st substrate 15, and the 2nd substrate 16 at it. Here, at the time of the 2nd 
loading, where the 1st substrate 15 and the 2nd substrate 16 are straddled, loading is performed. 
Moreover, the conductive ball 21 will appear at the time of the 3rd loading about 2nd loading section 
16b of the 2nd substrate 16, and 3rd loading section 16c. 

[0026] Here, although it is necessary to perform loading of a total of 6 times by the loading technique 
of the conventional conductive ball in order to complete loading about the both sides of the 1 st 
substrate 15 and the 2nd substrate 16, it will end with 3 times of a half with the gestalt of this 
enforcement. Moreover, even if the odd loading sections are formed in the substrate since the **** 
head 13 was made to carry ranging over two or more substrates 15 and 16 as the chain line of 
drawing 3 showed, convenient and luminous efficacy loading can be performed. 
[0027] 

[Effect of the invention] The loading technique of the conductive ball of this invention positions two 
or more substrates in which the loading section was formed through the fixed pitch. It is the loading 
technique of a conductive ball of carrying the conductive ball which adsorbs a conductive ball from a 
ball feed zone at a **** head and by which the **** head was adsorbed by moving to up to a 
substrate in the loading section. Two or more areas corresponding to the loading section are 
established in the **** head, and it is positioned so that the loading section of one substrate and the 
loading section of the substrate of another side may exist through a fixed pitch across the opening 
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between these substrates. Since a conductive ball is carried by two or more areas established in the 
**** head ranging over one substrate and the substrate of another side, efficient loading can be 
performed irrespective of arrangement of the loading section to a substrate. 



[Translation done.] 
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